Note 1: The temperature-dependent absorption/emission properties of the thermal emitter
To investigate the temperature-dependent absorption /emission properties of the thermal emitter, the optical properties of materials at different temperatures should be considered. For zinc sulfide (ZnS) and germanium (Ge), the temperature-dependent dielectric function can be described by the following expressions [S1-S3] in the range of our interest (wavenumbers from 900 cm -1 to 1000 cm -1 , and temperatures from 300 K to 400 K): (S1) 
where 3 3 4 2 2 2 6.040 10 12.30861, 9.295 10 4.00536, 5.392 10 0.599034,
4.151 10 0.09145, 1.51408 3426.5.
On the other hand, the temperature dependent permittivity of gold is given by a modified Drude model [S4-S6] : temperature-dependent absorption properties of the thermal emitter and plotted the results in Figure S2 of this supplementary.
Note 2: Analytical relationships between Q factors and the geometrical parameters
According to the CMT [S7-S9] , we know the key point to maximize the absorbance/emittance at the resonant frequency is to match the absorptive quality factor Q a with the radiative quality factor Q r . Here we derive the relationships between these two Q factors with the geometrical parameters.
In principle, the scattering properties of the thermal emitter can be rigorously analyzed based on transfer matrix method [S10] . For normal incidence, the electric field component E y of the m-th layer can be written as ,
where a m and b m are the m-th layer forward and backward wave components, respectively.
is the m-th layer z-direction wave vector. Time variation term is omitted
According to Maxwell's equations, we can obtain the magnetic field component H 
average of the average energy density of the m-th layer is given by [S11] . 
and are defined as:
Where is the thickness of m-th layer. 
Then, the m-th layer time-averaged stored energy is given by Now we study the total radiation power , for the present structure shined by a normal r P incident wave with unit amplitude, we note that the reflected wave not only contains the wave radiated from the structure, but also that directly reflected by the non-resonant background.
Thus, can be evaluated as
Finally, the absorptive (Q a ) and radiative (Q r ) quality factors can be obtained (S14)
Note 3: Retrieving Q factors based on experimental and numerical simulation results
For comparision, we can retrieve Q a and Q r from the experimental and numerical results, according to CMT (see Eq.
(1) in the main text), the reflectance at resonance for our structure should be
Meanwhile, the total Q factor of the structure is
where is the resonance frequency, is full width at half maximum (FWHM) i.e. the 0 f f  bandwidth over which the power of vibration is greater than half the power at the resonant frequency.
We can easily identify the three parameters from the measured/simulated   0 , , f R Q reflection spectra. From Equations (S15)-(S16), we finally obtain the two important parameters Q a and Q r from the retrieved R and Q, as shown in Equation (S17).
(S17)
The obtained Q factors retrieved by numerical simualtion results are plotted in Fig.S3 , which show excellent agreements with Fig.4 in the main text demonstrated the validity of our proposed model. Normalized emittance of fabricated thermal emitter. The normalized emittance has a peak value of 92% at the wavenumber of 943.4cm -1 . The thermal emission image was generated based on our thermal emitter, where the emitter was coated by a copper mask with a hollow pattern of the abbreviation of Shanghai Institute of Technical Physics (SITP) and was heated to 50 °C by a heating ceramic plate underneath.
The image was recorded by an infrared camera with response wavelengths ranging 8~13 m.
This is in sharp contrast to the thermal images printed based on plasmonic nanostructures [S12, S13] , in which those patterns were usually encoded by using a huge number of the building blocks of plasmonic nanostructures. 
